DIALOG(R)File 351:Derwent WPI 

(c) 2005 Thomson Derwent. All rts. reserv. 

010642948 **Image available** 
WPIAccNo: 1996-139902/199614 
XRPX Acc No: N96-1 17159 

Dual bank memory for numerical and video/graphics data processing - has 
rows and columns of memory cells arranged in banks for respective 
selection by row and column decoder circuitry 

Patent Assignee: CIRRUS LOGIC INC (CIRR-N) 
Inventor: RUNAS M E 

Number of Countries: 020 Number of Patents: 010 
Patent Family: 

Patent No Kind Date ApplicatNo Kind Date Week 
WO 9605597 Al 19960222 WO95US10446 A 19950815 199614 B 
US 5506810 A 19960409 US 94291093 A 19940816 199620 
US 5570320 A 19961029 US 94291093 A 19940816 199649 

US 95554297 A 19951106 
EP 803124 Al 19971029 EP 95930190 A 19950815 199748 

WO95US10446 A 19950815 
JP 9512942 W 19971222 WO 95US10446 A 19950815 199810 

JP 96507609 A 19950815 
KR 97705142 A 19970906 WO 95US1 0446 A 19950815 199839 

KR 97700965 A 19970214 
EP 803124 Bl 19990414 EP 95930190 A 19950815 199919 

WO95US10446 A 19950815 
DE 69509134 E 19990520 DE 609134 A 19950815 199926 

EP 95930190 A 19950815 

WO95US10446 A 19950815 
JP 3046075 B2 20000529 WO 95US10446 A 19950815 200030 

JP 96507609 A 19950815 
KR 245535 Bl 20000302 WO 95US 10446 A 19950815 200122 

KR 97700965 A 19970214 

Priority Applications (No Type Date): US 94291093 A 19940816; US 95554297 A 
19951106 

Cited Patents: EP 174845; US 5280594 
Patent Details: 

Patent No KindLanPg Main IPC Filing Notes 
WO 9605597 Al E 32 Gl 1C-007/00 
Designated States (National): JP KR 

Designated States (Regional): AT BE CH DE DK ES FR GB GR IE IT LU MC NL 
PT SE 

US 5506810 A 10 G11C-008/04 

US 5570320 A 10 G11C-008/00 Div ex application US 94291093 

Div ex patent US 5506810 
EP 803124 Al E Gl 1C-007/00 Based on patent WO 9605597 

Designated States (Regional): AT BE CH DE DK ES FR GB GR IE IT LI LU MC 

NL PT SE 

JP 95 12942 W 27 Gl 1C-008/04 Based on patent WO 9605597 
KR 97705 142 A G11C-007/00 Based on patent WO 9605597 
EP 803124 Bl E Gl 1C-007/00 Based on patent WO 9605597 

Designated States (Regional): DE FR GB IE NL 
DE 69509134 E G11C-007/00 Based on patent EP 803124 

Based on patent WO 9605597 
JP 3046075 B2 12 Gl 1C-008/04 Previous Publ patent JP 95 12942 



Based on patent WO 9605597 
KR 245535 Bl G11C-007/00 

Abstract (Basic): WO 9605597 A 

The memory includes two banks of memory cells (201a, 201b) arranged 
in rows and columns. A row decoder (210) selects a rows response to a 
row address. Row address circuitry (208, 209, 215) presents a sequence 
of row addresses to the decoder in response to a single row address 
provided at an address port. Column decoder circuitry (213) selects a 
column in each bank in response to a column address. 

A sequence of the column addresses is presented to the column 
decoder circuitry in response to a column address provided at the 
address port. Column decoder circuitry (213) selects a column in each 
bank in each bank in response to a column address. A sequence of the 
column addresses is presented to the column decoder circuitry in 
response to a column address provided at the address port. 

ADVANTAGE - Eliminates need for generation and processing of 
multiple RAS cycles during single page mode access. 

Dwg.2A/5 
Abstract (Equivalent): US 5570320 A 

Memory circuitry comprising: 

first and second banks of memory cells arranged in rows and 
columns; 

row decoder circuitry for selecting a said row in at least one of 
said banks in response to a row address; 

row address circuitry for presenting a sequence of said row 
addresses to said row decoder circuitry in response to a single row 
address received at an address port to said memory circuitry; 

column decoder circuitry for selecting a said column in each of 
said banks in response to a column address; 

column address circuitry for presenting a sequence of said column 
addresses to said column decoder circuitry in response to a single 
column address received at said address port; and 

wherein said row address circuitry comprises: 

a row address counter for generating a sequence of said row 
addresses by incrementing from a first row address to a last row 
address following access to a said cell in a column corresponding to a 
said last column address; and 

multiplexer circuitry for presenting to said row decoder circuitry 
an initial row address received from said address port and thereafter 
at least a first row address provided by said row address counter. 

Dwg.2a/3 

US 5506810 A 

A memory comprising: 

first and second banks of memory cells arranged in rows and 
columns, each said row associated with a wordline conductor and each 
said column associated with a bitline conductor; 

a first wordline decoder coupled to said wordlines of said first 
bank and operable to select a said wordline in response to a row 
address belonging to a first group of row addresses; 

a first column decoder coupled to said bitlines of said first bank 
and operable to select a said bitline in response to a column address; 

a second wordline decoder coupled to said wordlines of said second 
bank and operable to select a said workline in response to a row 
address belonging to a second group of row addresses; 

a second column decoder coupled to said bitlines of said second 



bank and operable to select a said bitline in response to a column 
address; 

a column address counter selectively coupled to said column 
decoders and operable to provide a sequence of said column addresses 
per each said row address by incrementing from a first column address 
to a last column address in response to clock signal; 

a column address multiplexer operable to switch to select for 
presentation to said column decoders between a column address provided 
by said column address counter and a column address provided on a 
column address bus in response to a column address control signal; 

a row address counter selectively coupled to said row decoders and 
operable to provide a sequence of said row addresses by incrementing 
from a first row address to a last row address following access to said 
cell in a column corresponding to a last said column address provided 
for the current row; 

a row address multiplexer operable to switch to select for 
presentation to said row decoders between a row address provided by row 
address counter and a row address provided on a row address bus in 
response to a row address control signal; and 

multiplexer control circuitry operable to cause said row and column 
address multiplexer to switch, said multiplexer control circuitry 
comparing a current row address from said row address counter with a 
row stop address and a current column address from said column address 
counter with a column stop address and in response causing said row and 
column multiplexers to switch such that said multiplexers are prepared 
to pass row and column addresses presented on said row and column 
address buses to said row and column decoders. 
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£ 1 

*ti2£-cr °1 1^3 ^HH n}-s. ^ AlAl^l- ol-g.^ ?Hl2r #7)*) Aljr ^-^l- i^-El- 

*\]45.$z H *}*HH1 nl-8- *rH<4 CCD Al-c] ^ ^ a 0 Vei)^ M-Ei-Vfl ^-EflHoli, 

^]5£fe t^S] ^Al^ofl t^s j^-EC.) ^Eflt- q-El-^ ^"EflSOljl, 

^]6£51 (7 r )~(er)^r iJ-^Sl -S^H)^) Or-E- CCDHH -t^Tr -idx sPJ^lJI, 

^]7£^ °1 t^S] ^*H1 HI D l£^ -?1*H1 n)-^- MTF&Sl 'SSH- i-W^I -a^£<=l 3i, 

ms.tr °1 1^3 -^^l^lHl a}*§ CCD* H-g-tt ^Hl^ 312: ^^^^ ^-^j- ^^oli}. 




0 1 I^^S: ^ AlA|cl(CCD: Charge Coupled Device, CCD^ ^^l" °l-§-tt ?>^^ ^ *)-f- 3i 
rz. « 0 v, tMl Stb 3 ^-S. C-}^ 4>^l«>7fl l)-*}*!-^, 312: ^H^l MTF (Modulation Transfer Function) t^-i: A >^-*> 
<*| T^o.^ 2:3* SH^^t *>7l ^tb ^ CCD* ^HleJ- 312 ^1 ^ ^\A. 

7l^S. ^TlHH ^-Sl^tt -Sr^l^r Ar^-B-S. £^t? &A°]A. ±5-^ ^ (aut 

ocolimater)* A>-g-s>^ °S 3^S* 

3<H 7>ji s.*i ^^ei- ^ 2)^. ^-S- 7>^le)-£l ^ A o v J5.S. ?MA$\ 

^efl^lfe CCD* ^>l-§-^ 3i5.Hl ulils]-<H ^cfl^l -fr^^^ «fl* 7l^o_S. SV^^M-, ^^(pixel) 

°] ^-^5] s-^^g: a 0 V71«1- ^efl£] Sfl^«>7l ^Itb ?£I, 312: 741 ^1 ^1 MTF "Z^-jr A>-g-s><^ A^-S-S, i^t 

^£3- sH, aJJ:51 ^el7> -§-ol«rol, ^!SSl Tlell- 2}-^-^- ^ CCD1- ^l-§-«: ?\^]A ^12 
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«SW?q #5|*Hr *>S4; 

"#71 ?H12* ^ISofl Sl*}<*] ^-y-Slfe- >^A>Al?l^ PjEi^; 

Aj-7] nle^o] 7}-lSAl?l^ v)^ ^g-Jf <2}-; 



A o v 7l #a c v i^S] 4 si^H ^af^fc- AJJ:^ ^ ^J*j 2:5. ifisH a). 4 ^^-^ av^^ cf-g-, 

AJ-71 Jg33JW| oHM- ^71 ^11 -f*^ *]2 ^SHJ *>°M ^1*^57, aj. 7 ] ^^ol 

A 0 VEfl5. ^"H^S- 5L% v tb}. 

^AH>J77,|- T5]-if 7>nflef -§-S>°=| el ofl tiVA>^ *!-^ ftAj. ^#0.3. #A Q V A j ?lfe c^S}-; 

i-l+U 



43«^r (Xi«) = 1 Pj 



Pj: j *^^r *H3 *\}7] 
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2}-; 

if (Xi- 1 < Xi, Xi> Xi+1) then High(k) = Xi 

^€ 2^1 -I- D v>^*>^ ^ll^^r * ^I2^^r ^]3^^r«11 ^ «12) S£ -tiiL.2] ^t^}^ ^7)1 

21-; 

if (Xi - 1 > Xi, Xi< Xi+1) then Low(k) = Xi 

^-7} 3^H1 ^ av^e) hi 2] is Al^sl ^-g; AV^sV 4^ ^ £££0)) t^e}- ^4 aVo| o| A ] # 3%^*}^ Sin 

Nl 

max = £ High(k) / Nl 

k«l 



N2 

min = I Low(k) / N2 



Nl : ^ ^ 

N2 : § 711^ 

max - min 
max + min 

max : *12l 2£ #2} flA] 3g-g-& 
min : %2\ 2£ ^ljl #2] 3*1 ^^"^ 

A o v 7HH -4t#€ ^5H1 <4*4- «22] ±3*1 £5^*121 ^sHr #31-* St*!-^ ^l^^lcf. 

^'Hl 21#<^ f o] u^o] 7]<£&<>W}*\ ^2) 7V^1^V7> 0} -g-°W] ^A]^v ^ 7> 

# AjAi^s. ^Jf-^ 4^?!:^. 

^Il£^ °1 ^2] ^ a] 0^)011 n)-s. Ajig A]Altq^ ol^-tt ?Hle}- 31^ 3^} #*121 ^1 ^§S.o}jl, 
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*H5£xr °1 t^2l ^HHl *HM ^E||f- u^e)-^ -tfEflcoj 

^|7£^ °1 H:isl -tiAl^ofl tr)-s. A}i§ CCD* 7H1&1- 312: ^rH^ ^ 



Sj^tt ^llSofl £Al£]^ °X%o] o] ig-tgo] Aj A ]^ofl a)-S. #q CCDl . ol-g-tf 7 H|B* 312: #*12] 
^«(10)^, ^(10)21 *S]i=Hl ^Sl-cr ^(H)5J.. Aj-7] ^Ei(H)Sl t^^ll ^€ (chart) (12) 

<$7] * r H(12)2l -fr^^ofl ^VaV^i ^^0]^) (13)4, A o v 7| fFeHM^I (13)2] t^'&oll ^Hl^r 3l2:(14)2l-, 

3*>t- ^r s 3«Hr £3M *1(16)SK ^7} ^Eflol^H) ^£-1(15)5}-, ^7) #3H°lEl(l3)*lH 

54* »-U*Rr CCD(19)2K #7] CCD(19)2l #^#11 ^#^ : ¥-(21) 4, <$7l ^1-^(21)21 -fr^-i 

A/D (Analog/Digital) ^*-¥"(22)4. A o v 7l A/D ^€-^(22)21 *s)t=H1 PC (Personal Computer) (23) 

2}-, CCD ^-g-f (20)3. ol^H^. 



^■7l«M °]eUl5)^ ±:6i|«»l*l(16)4MI ^SIjI, A o v 7l ^Efl^l^l(16)^ i^2.&l(MlH 3«M ^Hl^r %^ B <K l A 

3. ^} ?}l5-Z}^, M A o V 7l PC(23)1H ^71 ^ £.3 (17)» ^^l^ £El 

*-¥-(18)l- 3 01 -f-ol^nh 

^71 PC(23)°1M ^ t-llolE^l- *^«Hr = (printer) #3.3 (plotler) ^-.2.3. ^^ 

^(24)2)-, A J"7l PC(23)°11<H ^^H^* t)-^. PCS. 31**1 ?l7l 3tt *4Pr-(25)l- 3 ol^^i^r. 

^ 0 >7l * r 3. (12)^ °J?-21 Ifll, ^ tt *\]5^} £*13«H 5U*°1 SHr 3£r -^-g^, -f-*HsM 

^71 #5l^olEl(13)fe- ^°fl^ ^-£r •§■ ^1^)31, ^7] Hai(15)°fl ^>51<H ^^5]^ CCD(19)S. «fr 

A>Al7)^ SV= °ls-) (half mirror) (131)1- 3L«"«r«H <>l-f-«H^jL, ^1 5>= ^^(131)^ #e1ri|*»lEl (13)2] vflJ?-£| ^ 

^71 ^ofl oj^. a] £tg 6| AjAl^l^] 4^. aj^ CCD* n^lef ^2: ^ ^)2] ^-§-^r cf-^r^ ^-rf. 

^ ^cfl2] MTF ifltol a].^ uflo} «i|-oi-S>^> SKr 

^^i, ^1^21 a^-i: 3*r*r-B7.> ^a>^- ^^7]- ?>"flBr# ^ll£«>i| S^l^'H SJ^^l #3H<»lEl(l 

3)2] #^^-01] ^-a>Al^l cf-g-, ^12:(14) ^11 °1 51(15)1- 

cfg-ofl, ^2fl^l ^"Jr ^*rSi ^^1 CCD(19)1" ^-g- <il7>A| ^lc)-. ^^o] o)7> 

sJo)l iq-ej. ^(10) ol ^-^S]^ <a^^=ol n±o] #^S|jL, ^-a(10)<H]^ ^^r ^tH^sM SfS(12)S. 

A o v 7l ^(10)°fl^ «4^r ^^(n)l- -§-§l-<H ^ ^^-•H^l * ^ ^-¥-« ^l3£ 

11 a^ol ^1^^ ajj^o. 3g7>*>^ 7.}3_3.*\ ^21 ^ igo] ^71^ o.S ^^S]«H Si^ *rH(12) 
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^71 ^VH(12)1- -S-^t> 3?£r #eHMEla3)# **Wfr<% ^ >£«-£H #^molE^ (13)21 ^ 

av-g ^nfle}- ^1^(14)5. °J* r sH, ^Ml^r ^2(14)1- f-^tt ^^r D lsl(15)°ll <&>M-£M 4^1 #eHl°)^ (13)5. «U 

^7] €-3H°l3(13)£ <Q*}& nlBKisH 3*H tt*rSH ^ 3*H <H Stl-cr CCD(19)3. 

•t^tK A o v 7l °1^(131)^ #€(10)°IH -f^Sl-^ 91 £ W^IjI. 312: (14) 3.-^1 ■y-M-s)^ c 

CD(19)S. «ftA]-Al?lfe. £H 5^. 

^71 CCD ^-§-^-(20)^ #-Q(10)°l tI^b}. ^.Alofl PC(23)<HH t^Sl^r ^l<H-tlJ:°fl ^ CCD(19)# tt*]?]?] 
SWk iEj-e ^iJL (master start)* #3|*rjl. CCD(19)2] ^ ^ €£r <?l7f£)ir Aj^ofl tr)-^ ^-7l 

°1 "H. CCD (19)^ CCD (20) ^IM #33^ ^1X<H1 «r *}M-2l ?-*3<H S3l?1 413121- 

CCD(19)<H1^1 ^IJlfe ^1-^-^(21)* V^)2:7l- aflT^ A/D ^^(22)5. «a^«^. ^ 

^ A/D £$Hr-(22)°1Hfe- SelTlcil S)*V S.H<HH fl»|-g- « 0 V^°1 DMA (Direct Memory Acess)* 

A o v 7l ^liL* PC(23)3. 

W CCD(19)*)H ^'SJLtt A/D €«:-¥-(22)3. H«J Sfl^Hr 16H1H 3*1% 41 iS. 'S&Sl'H 

PC(23)5. °J^5lJl. PC(23)tt CCD(19)<HM U-jUM^I n*^ *M*M ^*fl ^Hl^ 3!2:( 

14)7> ±3 7i5H] ^^-*>7fl ^*13°1 5Ufe ^«cr. 

#^(10)°1H *rH.(12)-I- n*-3l- 3-¥-# ^13£<H1 3^1 3 <H Stf-cr 5*1 ^3 ^£ 

41JL71- ^71711 ^tl-. 312:3 3^ 3*H Si^r ^^Ml^ *rB(12)2] "H^-S: ^^r ^ ^<=>1 ^^Ml M-^^l^, 

i^o] ^ ^-^l-cr ^VS(12)£1 <H^* H^r ^^7\] ^^*] 

P s = (fc/ff) x Pc^CD 

A o v 7l2) f c if- ?12: S] 71511- q-El-vfljl, ^7) f f ^r ^-el^l 0 !^ 312:21 S^7le11- ^vfljl, Aj-yj ^so} Aj ^- 

q-Bl-vfl^l, a o v 7 ) p s ^ CCD<H1 q-El-vflcf. 

^7121- ^-ol *>H.( 12 )£1 <H-^* ^54" ^ ^21 *3 SHI *r°H "4^- ^^>* t^^^^-S M-^Vfl ^# MTF^r 
l^olW^r A o v 7l MTF^ofl ^ ^ 31^7> fl*H ^^-s>7ll #1^1s>S^7l-l- J&ia-t!:^. 

^^1, CCD(19)^1^ m*\±r 41^21 i-.ol2:l- x\}7]-5}7\ fl^, >*7l PC(23)^ ^ ^^SJt* <H3l 

« #^«><H ^tbcf(S140). 

i-l+U 

Xi-i = S Pi ^(2) 



Xi = 2 Pi *U3) 



= 2 

i=i+l-H 



Pi 



1(4) 
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^7} 2] ^S\±r ^Sl ^|7ll- M-EM-b ^Jl&MjI., ^7) X,.i ^ *l 1*4^1 Jl. X,^ ^)2«€-=r, X 1+1 fe- 

^)3^^» M-E^i}. z}" S£ -^^Sl ^V* 2H <!>Hr A o v ^r°l^-. 

^-7] °\}*\ Xi. Xi- 1, Xi+1 21 SM- a>#^ 4--§-, 4-5- ^*>fe 

if (Xi - 1 < Xi. Xi> Xi+1) then High(k) = Xi A 1 (5) 

if (Xi- 1 > Xi, Xi< Xi+1) then Low(k) = Xi A' (6) 

^7] S^o)] 4^ 4lJrSl ^ Cf#, #2)- 3*1«- Jg^-tb^-. 

Nl 

max = 2 High(k) / Nl ^(7) 
k=i 

N2 

min = I Low(k) / N2 *](8) 



^7}°\ Nl^ ^ ^>°1 ^}^» M-bWU, N2^ if 3 M-B^cf. 

max — min 

MTF = *K9) 

max + min 



^7]*\ 5-_o]^$) ^A]^ MTF&# -y-^^- 4, ^o.^ Aj-71 MTF 2] 1- e) ^ <?] 2] u] fa. 

n &ol #4^- ^.4 ^t!: 2).^^. CCD(19)1- 1- ^ Si^.^, MTFlM ^V^^ SL^ fl-^-t- iL?ti 

MTF°] ^tofl t4ef 3^ ^2] ^ ^ flt)-. a ^si o^yj. ± ^ofl ^ MTF ^ 

o] t^H-fa aj.;^ ^-o. MTF 5]- s^^^l ^ofl tr|-e}- nls](l5)l- «>1*^1^ MTF3Jt°l ^JLSMI £^ 

*1|7H<H| 51*1 *H o^fa a>sl- ^BflS. #3 €4. 

*ll6.E°fl ^}S(12)1- ^Sl -MI711-01 l+Ej-v+ji 5U-b^l. ±<>]ZiQ ja^. £*|-±f S-afl^ nfl-g- 

^ ^ VA 3*>^ Sis, ^oH-M ji^- «1^1 **V7l nfl«-ofl q-Ei-q-ji sitf. 
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3. A 3t> 7>*)JI A 1 (1) - A 1 (3) oil *WKr ^"i^HrUHl flo^, 7^7} £ Jf^s]. ^ 

1- ^ ^"Sit* ^-g-s>Il, ^^2] 15071)3. tt^sl-Scf. 

m °}^r 2151.2.^, °1 StflS. «H #-§■ -t}#*v ^ $^.0 o}, ^^.6) 3*) 

» 7>^A]^ 7}^ 3. &2} SJ3J.-1- tilJHLSl-Sm. 

^Jftt ^17£<H1 £Alsj^ oj^-ol 7\-9r 3*1 7]-^^] n?-€- ^S}-* <£ ^ SlA^, 3 ^bR? 5.^2] ^ efl 
3 ^3 M-E^M-^, °1 ^Hd-fr 2*> 3^.2.3. 7F8^S-§- ttfl ZZ. «}3 MTF&M crt-^^ ^-°-olt+. 

nJ-eH, ^71 nje]^ ^^H]a-1^ MTF2) SMr "1&|21 3*1* 1W>7)1 ^a]^ 71-^ zj- ^ ^*HH 

SI MTF&# «1 alt *r -2.nl. H ^^2] ±3 3*11- aj-*^ ^ SJi}. 

A o v 7HH PC(23)^r ^«-( 18 ) a ^.g. AJJ:^- #^«><H °l£i(15)7> ^E11<>1*1 (16)2j 3*1* 7^1 71J7, 

7>^^ 3 a] MTFSt-fr t^M -tir*^. 

AJ-71S]- z><>1 v]^2l 3*1* ^^lS. 7>ifiAl^ 7>^a^| i£?)H1a]21 MTF&* t^-et, PC(23)^r ^t#€ MTF 

.2.3 ^?]:T^(S160~S170). 

i^bH 7 >^Alsgoi| n}2},cCD(19)olH #^5]^ 4lx-cr 3^*1; ^751 4 AA 5.*$°} 

SEtt i^S] ^2] 7lel7> ^<H^°fl ^MTF^l ^WJl Sife 9J- ^ SJ-cr ^l^-Hl^ 

^^l^A-l PC(23)^ S^S] ^^11- «1 31 (15)21 ^^11- ?H|2J- «S(14)21 ^^11" 2. 

^-7l^A-] PC(23)^ ^r#€ tflolEll- #^-¥-(24)1- =fl B ^1 ?1 ?1 1+, -g-tl^.( 2 5)l- *^<H PCS. 

^I^HIaIS)- ^-cl o] ^-Tgo^ AjAl^|ofl nj-^ Aj^)Al<Hl MTF W$4c i^-fr 

21 ^el7V -g-ois> J 7 i ^^-e}7fl ^!S2] ^^7^1- =^ 5^ a^l- 7>^1 CCD* ©l-g-ft €S 

(57) ^^?21 
1. 

>S^Al^ #^-s>^ ^>M21-; 
4 V 7l #^Sl^ ^^-tf ^^lflfe ^V^lHf ^12:2}-; 

aj-71 ?H|eJ- ^>Al?lfe njs^; 
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^SHMl A o v Efl^ ^M^* °l-¥-<H*l*r 31s ^ 

*VE£} ^ *|l Si©] -f-52f^l ^12 -¥"€-Sl ^KZj^ t^-S-3 i^ofl zf^s^ ^ 

^ 2.3. -s}^ 312: 3 A > =S-*1 . 

Ps= (fc/ff) X Pc 

f c : 312.S] Tie] 
f f : ^eHM^l 
P c : *1 #3 

P s : CCD<H) ^*l£r -f-^cMH^ # #3 
5»<>W. 



A]2^ (Xn =2 Pi 



AStt (X,.i) = 2 pj 
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if (Xi- 1 < Xi, Xi> Xi+1) then High(k) = Xi 

cf-g-sf £o] ^<g[ s^-i- ^-^5>if *11l>£^ ^ ^12^^ nelul ^ ^21 2t£ -tliS] ^sl-IL. 

if (Xi - 1 > Xi, Xi< Xi+1) then Low(k) = Xi 

#71 2*141 nj-ej- aV#^ 2.E #2]- ##?V cf#, c}~g- 2:^<H1 nJ-Bj- a>s1 3*11- 

Nl 

max = £ High(k) / Nl 

N2 

min = 2 Low(k) / N2 



Nl : ^1Jl<>1 *t ^ 
N2 : # 



^1 ^#*Rr 5# ^8 42: ^ ^Af 

max - min 
^&(MTF) = 



max + min 



pj : j ^-t°1H #33^ ^17) 
max : ^S] 2:5. ^IJl ^2] 3*1 
min : 2iS_ #3 3*1 
^T 1 ^" 4. 

5tt°H. 

#71 ^H-f <HH #-fr£ 3^*Rr *Al^r* 3 <>l-¥-<H*l*r €S ^ #*1. 

5. 

^A>S>J7^ ? >n||e|. ^-s}^ n]^e|| iftA^ *# ^1&0.3. fHM ^ ^TflSl-; 



-§-^*l iQ-0292434 



i-l+U 

^ll^^r (Xi-i) = 2 Pj 
(Xs, = I Pi 



i+l+M 

*«3«^ (X i+1 ) = 1 Pj 

j = iU-M 



Pj : j *?<i°1M "t^-cr *3 A|7l 
*k 

if (Xi- 1 < Xi, Xi> Xi+1) then High(k) = Xi 

cj-g-2}- ^-©1 ^*Rr ^U^^r ^ ^12^^ UbIjI ^IS^t^I >4e)- ^3 3iS. -a^Rr #31 

if (Xi - 1 > Xi, Xi< Xi+1) then Low(k) = Xi 

Kl 

max = I High(k) / Nl 

k«l 

min = I Low(k) / N2 
tt=i 



Nl : -tlxS] -*+ 7]}^ 
N2 : 41 31 3 # 

-ar-frSfe ^1^1-; 



^-^--^ 10-0292434 



max - min 

-a^tt(MTF) = 

max + min 



max : ^S) 5£ 413: 4>3 3*1 
min : 313 2i5. 3*1 

31 -^H" 6. 

*115%M1 Sii«H^. €25] a^l «#<jKr 5rt«H-H. 

"133 ^TflS. 7>«A1?1j1. ^3 "131 3*HH3 #>8*Rr ^Tfl^; 

^7] 3jtflS| ^& 0 1 3*1* ^A>^j7^> t}^ ^3 ±^«>i ^^Efls 

*Hr 'STflS. <>1^-<H*1^ 3# ^8-2.-3. s>fe ^ *>■§- a^. 
7. 
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1 



21 — 



23* 



24 — 




22— A/pagr^l 
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19 — 



CCD 



Trigger 



S-H 2 
Master clock 



Master start Pulse 



DATA video 



22— A/D£3¥ 



Digital output 



23— PC 



CCD 



■20 



\ 




lE^ 4 

Ss|DflO|Ei 
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L*3 5 




51^ 6a 



( » ) 




1 41 81 121 161 201 241 281 321 361 401 441 481 521 561 601 641 681 721 761 
focusing distonce = O.Oum 



:^ 6b 



( ^ ) 




1 41 81 121 161 201 241 281 321 361 401 441 481 521 561 601 641 681 721 761 
focusing distonce = SO.Oum 
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EE 6c 



( « ) 




1 41 81 121 161 201 241 281 321 361 401 441 481 521 561 601 641 681 721 761 
focusing distance = lOO.Oum 



51^ 6d 



( * ) 




121 161 201 241 281 321 361 401 441 481 521 561 601 641 681 721 761 
focusing distance = 150.0um 




- 16 - 



^ 10-0292434 



8 




S110 



0JL1£ 



DMAo« A/D 



• SI 30 



S140 



MTF tffi 



— S150 



o|ei£| *|*|« cjc|7U« go* . 



4101 MTF £!BM°\ o|Bi«x|S 

• i 

( S 5 > -S180 



S170 
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